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(54) ORGANIC EL ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high efficiency 
organic electroluminescent element. 
SOLUTION: An organic EL element comprises a pair of 
electrode 201, 204, of which at least one is made of 
metallic electrode, holding one or plural layers of organic 

film layers 203 in between. The luminous region made of .t o a 

reunited positive holes and electrons is placed more 
than 100 nm apart from the metallic electrode and a i - i 

cyclic structure 202 is formed to the parallel direction of ' — ^ I 

the surface of the substrate 200. 
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^mmmi)^t> i o o n mm±^r tj o , 
[M«3i2 ] i>iie^jamffi*-^>%5\yi*< i o o n mm 

«fii-c'&i. i b i:mmt-r&m^m i xji 2 ^zim<^^ 
[ tmm 5 1 1 mxumcmco^mwfm sriP-tt < t 

fig$ixTV^|,ir«EL*^^com:^?£T'$)-^-C, ^JS-ft 
-tS .r 1 J: o T Hi«B«S^*il5:?^fi!c-r •& t $r#m 

«c7)*«E hm^<r>mm.ijm. 

z^^^zt inwit^m^m5xii6izMm<o^mE 

7 «ov ^-rtit-^ 1 3Stcie«5«^r«E coMjS:^^ . 

1 0 ] mtsmmmmmizmLx . wmi:'!^ 
^nmb-tumm5-^7ff)\,^-rtLi}^imzsm<o^m 

^5-1 ooi^-m*» 1 mz^smcowsLE L^^cossjt 

1 2 ] ^JRmfii*»^»^3iyi*« 100 nm&± 

mixx\,^^:it^nmt-ti>m^i n=ia«ii<o^r«E 



smsiT^ hzttrnmt -r 1 1 xti 1 2 tcie 

mtfmtcomizwxLx^^^^z tt:msLti-i>mtm 
1 3tciaiBico*ii{ELS-i^(^s^ii*&. 

tooo 1 ] 

^<r>wmyjmizm-t^. 

[00021 

[ta!*<?)*$«] ^^xb-^' ht:j;l,5;f>.yfeyx (EL) 

T'J)^. C. W. Tang^lCiSaaS^^lCi&ffi 
«SIBft*i|E L«-?<O^S ( C . W. Tang. S. 
A. VanSlyke. TT^'f j^y 
X(Applied Physics Letter 
s). 5 1^, 9 13K. 1 987^^i:') T&i'Sr^ixT 

m*, ^^m^m&mmb-t^w^Ei.m^izmth 

fUi^T^ymmwmimmmi^zm^^x^^^, mmmm 
comj^bLxii. ^m^ffyjEjicot^^m^Mi^hz 
b. mmxK/mx^tifcm^^yo'y^txntB-^^zx 
K>±^-ttmm'i'<r>±m50}m^^if)hzb. ^mp^x- 
^Ltimm^^mtziif>^zb^i;i)mfi^>ii&. z 
comcDj^ 0 iz^mE Lm^f-com^m^b lt{±, lEim 

m (^A) mm, ^"^mm (sa) m<7)3mmm 

*^cfc<tt^>fLTv^?,, zoLfzmmmmmm^x'ii, a 
x^tifz]EKbm^<^nm-0t^m^mif^i>rzih. m^m 

[00 0 3] t36»L.^:*<^. ^EL^^lcfev^Tti^ 

{C. fl-«ELS^(Ci3V^T{±-?-O3^f*t«0®lff^c0^^ 

cofcib. m>^niiLt<Dtiimncomi:^^m^mz L^m 
^zm'oiii-rzb^^X't^j:\^K z<7)tc>!b^y6i^<^mtnmtii 

1 . ebi-^b, fl^tM^^tO 2 0 %m& L "I 
2r fit -a-ik#:-C 5 %SJS t b^h^'^^t 
tiSlSjj , ^Wr'-f ;^ru-Y, vol. 1. No. 3, 

p 1 1 . 1 9 9 5^9^ ) . ^mmi,z^\>^mmcr)^t 

S^KSEL^^'tcfev^Tti, ^feoilXOaitS&^tiScfffrW 

[0 0 04] Z(oytcr)lRK)iiiL^mi\^±^'^&^&b 
LT«. tae^iUlx^^' ho/US ;t>.y-bi^x^^^i: 
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|fn±$-t^:l.*S (#WK6 3-3 147 95) 

(r>mm\.zm.^m^m^-th-Hm 1-2203 

94) if^^1xX\^h. L*-L^A«^>. Z.Kty<r)-ym 

(!^^6 2-l 7 269 1) ij$>ti}K ZcO-^jmam 
m:r,u^ha)Ui -y -b y::^ izM LXli^X'h o X 
[0005] Lfzti^^X. ^mE L«^lCirffl=5r3tc7)lR 

immt L7t*«E L9g^*>'^tgS¥ 11-283751 
-^d^?8tcra^$ixTV^S. ^co^^6tcj:'9^ELS^^ 

[00063 

[00 073 

ii. mz^jk^tlt ( 1 ) - ( 4 ) <r)^E Lfg^ . a 
X/. ( 5 ) ~ ( 1 4 ) c7)qir«E LS^^«^«SS*&ffc 

[00083 ( 1 ) 1 mxiiwmm<^^mmmm^'j^"^j: 
< t i>—:Hi]^^mmMX'hh—M<7^mMX'^Lx^j:h 

HUlfi^JRlSi*>'b 1 0 0 n mmMtlX H 0 , tl>-omWL 

miz^'^^j:ijmzmmiimifim^^Kx^^h c: t jritis 

t-r^^r^ELsgi^, 

[0 0 0 93 ( 2 ) B(ne^iRm*»4.^3feil*U 0 0 n 
mJ.:Li:l!itlTt^SC:i:$-!|«Sfc-t& ( 1 ) <^)*1!ilELS 

[00 1 03 ( 3 ) ^mti^mmmmxh o , 
^mnrnxh^:! t ^^mt -th ( i ) x{± ( 2 ) to* 



[00113 ( 4 ) «i^^j^«^i:#ai:OS^«^^ 
( 3 ) <0*«E L^^ , 

[00 1 23 (5) \mx\tmim(r>^nmmi'M^j: 
< b i:>-ififimBmMxh^-Mcommx'mnLx^^ 

m-fhtixisf). mmmiz^'n^j::f]mizmmmm. 
*^mm^tix\^^^^ELm^(^m^i3mx'h'^x . ^ 
mt-^i:i!:tsmmi^i-!&m^itfzmii:m^tt:mz 
H-ft-r ^ zbizx-ox mimmtnmm ^m^-t?> zbi 

[00 1 33 ( 6 ) 1fifB^B.Bmfig36«i&«^aiJB J: O hm 

inmc7)^^^^mmmmx'$>?>zbi:i^b-r^ (5) <o 
^mE Lm^<7)wm:ffm. 

[00 143 ( 7 ) mm. mmm.m. ^mmm. idt^ 
mM<7)mizmm^ix. mimmbti^mm'^mb 

^tlX^^^hZb^nWLb-t^ (5) X(i (6) c^WllE 

(00 1 53 ( 8 ) mm.mtz^nt^:fji^<7)mmmmi}<m 
sSMmifr^mi>zmss.^tLx^^i>zbi^mb-th ( 5 ) 
~ ( 7 ) owiiE um^commijm, 
[00 1 6 3 ( 9 ) urv/jmizx *)mB-smmmm(,z 
mmmm^mm-?>zbt:mLb^^ (s) «*«el 

[00 1 73 ( 1 0) msmmmmmiz^Lx . m^m 

^^m-^xmmmm^^j:Lx^^?>m*mx^iix\^i> 

Hb^mib-t^ (5) ~ (7) cr>^mELm^(0^ 

[00 1 83 (1 1 ) jEiibm^cowm^^^mmt^^ 

K«®*>^> 1 0 0 nmlii±MiX.X^^h:ib^nWLb-t^ 

( 5 ) ~ ( 1 0 ) co^mE i.m^<7)mM:f]m, 

[00 1 93 ( 1 2) ^JSmSi*»'c>5Beii**l OOnm 

mLmtix\^^:ib^msLb^& (id co^siELig 
[00203 ( 1 3) mmiimmmmx'ib 0 , 

*-"^JS«^-C'Sil.^.!: ( 11 ) Xti ( 1 

2 ) co^mE Lm^commirm. 
[002 1 3 ( 14) m^WMtmb^mb com-^asr 
m(mbmmb(r>miznxvx\'^hzb^mmb'r^ 
(13) <7)*^E L«^<7)S8Jt:Sra. 

[00223 

w^EL^^fi, ^mm^-n<^Mmmmx•m^fzm^s. 
tc:{± I Tom(r>mmmim\'^xt3 o , t a -:frio«fis 
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mt^nTi)^'om^<7):k^\>'^mm.t^t Lr-i^s* ^*»^>t:- 
izimm^<^m^ti^:k^\^^ (01 ) , aifc^v^-c. 1 
oo(iiTo««, loiti^im. io2immi^^ 

I K ? ^> iz^Rn.m(r>imm^<r>^iiiz ^ < ^ 1. . 

[0023] Z<7)X o iZ. ^tfiSE LSi^lCt5l,^T(4mW 
Tti, EL^®i^i:^S««gfccogE!§l^iirr«BS;i:t- 

^rnxK^mzn'oth^. z<7)fztb. mziiimn(0:k^ 
^^^m^timmx < ^fm^zm. Kfin^ti^ztiz^^x 

^^mmt ^mmmt ^ 1 0 0 n mixkmtz t iz 

[ 0 0 2 4 ] i/c , *^BB^=*5V^T , :fe]S^*>^>SifX 

i: , mfjmzim-r^ e L%3tA>'^sgjf^«icm4'-r^ 

i^izmwmiz^n^x:ff\^<^mmmmzi'yxf!hmmiz^ 

c 0 0 2 5 ] mminmm^mmz^iz t . e 
mb^mmmt(Dmiim-i-m^t-r^zi:izj:'yx^ 

^mmi:^mmmt^i^^L. ^ i^izmRmizvfT^j::^m 
i^zmmmm^hrz-^^ztizj^-ox. ^mj^K^ymzn 

*)iii-tZti)<^^X'h^. Zcr>tzi^^ m^z\i!,mncr>±^ 

[0026] i«gJff*Ji<iOT«0 J: o ^xfk.m'^i^ib hti 

Wt3i*^^>^x;SrV^/^is^5 0nmJa±*^ff^L<. 2 00 
nmi:X±.X'hiraXi:y)ntL\^. ttz. S®Df^«c7)JS 

^b<r>m±imm.x'h'>tz. mmmx-imm^ 

[ 0 0 2 7 ] -eClT'. 2|s:|%BflC*3>,^T«S, ^JS-fb-^ife^ 

^tjmmiiiiii:^WL^-\ttc.m^^m^Ltzmzmitthz 



bi,zx^-^m^mm^mm-hzt\,zx^x . ±mi<dx 

i^izm^X'^ . iJ^-omikox V *<^V^i: 5 p< 'J y h 
[0028] ^R-fk^iHsSr-^tf HtrlB#:i: LTti, ^c?) 

[0029] *3%Bfl{^^3V^Tti, ^?g<55^f^t=ll^k-r 
hZtliZii'oXm^mt^-^htii. ^<7)ro-fe:X^Ci^l^ 
•Cjg^liJiS-J^filc t:tS«$: a-Cr&fk^-lirS i J: 

E i.m=f-\.zi5nhwmmmimm-h z t immt ^ 

mmmmimmtim^Li-zmL^mmtixii. n 
mmm.^m^i-tz-mm^!xmmt)mi=tihi)K mmm^'S: 

itsrjgjjgL/cmic, \mmmximmmm^zi:^xwi 
mmmi:m&Lrzms.^mmth z t hsjmx'h^. 
[0030] tfz. msi-mmtJfmmizmLx , m^m^ 
^^^^xmmmm^^j:Lx\<^^minA-r^zbti<^ 
mx'hh. mntmA^ncT^mmmizm^^x'^^hXoizif^ 
mTk^msiMm-t^ zti,zxK), m^m&commmmi: 
mm.-ti>zttin'^i>, z(r>^. m'SbmA^<^if-h 
f>(D:fjtmtifmi}<±^<xi,miy^j:\\ wmcomi. 

E L^^^m:^ < K 0 m-tfzMZ 5 O n m— 5 w m*^ 

[003 1 ] :^^mizmh^mE L^^^^^masji, 
mwmiz^mm^ lmh^^^^i2ma±mmLfzmmx' 
[0032] ^^^SBBttffii: L, mmir^mm 
mb Lxmmm*^^EL^^M'otii-t(Di}-~^^vh 
hifi. z<^m^, ^m.mb^b<r>mi^m-zb{z 
t£h. wtmb'^b(^mzm=^m^^^x\^x\-^h 

Jii-^, nFf-m^<r>W ^ ^ 1 0 0 n mtLhtC-r Zb\,z 

^'>xmt^'^b^^b<rmmkm-tzbifx'%h. t 
fz. m^mmm^. TE7i'^mm'f-(r>zru'.;^yy?:-t?> 
m b mTmmii.<7)^^—^-mcr) 2 mxa^tiULtij^i^ 
mss.-ri> zbi>x't?>, :^^~->r-mb Lxmmi±(o» 
\>y^mi:m\>^^zbizx^x. m^commmm^ht*) 
^<'rhzb^j:<^mmbmmbcr)mmt:m-tzbt< 

m^. ^m^.zii^'&bbi.i.zmrm&^i^^hm 
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[0033] mmt/^mwf^x'hh^. ^tmi&tfs 
mt^m-zkiz^h. m:mt^mt<omiziEii^m 

mmcom^m^<7)m^, ^mizn^^tti^^ziEii 
mm^i:^-r^mm^-mi,zm\'^(^tLhf}^. zcom-^. 

mt^^fzib. ^^cr,mm^m<'rhztizX'>x% 

[00341 ^^mizm^^i^ti^mMmmmim^zm 

'mx'htmmmm Lxi>x\>\ mMmim>Mm\ 

yy^^-ji^) -1.1 -^>^x:i^^-^y [o i ] , n. 

N' —'Jy^u-il—N. N' — t';^ (3-^^)Py — 
/U) - 1 , 1 ' — t'7i-;|^-4, 4' —i^TS.y [0 
2] . N, N' -i^'^x-yP-N-N-t'X ( 1 --^7 

-1, 1" -t'7x-/u) -4.4' -j^'r5>- 

[ 0 3 ] h 'J 7 x-;l/xr S 
bM^^ ([04]~[06]^), 

[0035] 

[^ki 1 

H3C CH3 

^ ^ ^ 0 



H3C 







[-ft 3] 

a 

o 

[-fb4] 

or ^ 

O 



[-fks] 



o 9 

o 



[03] 



ute] 




[06] 




[0036] #mttl«^«HR(cS«tt*«ftV>yti^. 
■simX'hh. 

[0037] ^^mizm\'^hti6m^mmtfmmzm 
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ttrJi, mi.l,i. 2- -5- 

Y-fU [07] , b'X {2- (A-t-y-f-Jl'yx- 
yl') -1. 3, -m-7x-^ 

y [ 0 8 ] ^07r#ifi/rr-;ns#«!. h y rv-;k 

l^^l* ([09]. [ 1 0 ] If ) . y ij y-y^^co^ 
mm ( [ 1 1 ] ~ [ 1 4] ^) . >'^'V7x•^>-^D'J 

yii5]. ^^v^ra-i y [ 1 6 ] , ^*-'Wf>n 



10038] 
CH3 



CB3 — . N -N N-N — . CH3 



[•fk9] 





[09] 



[^ki 0] 

CH3 



o 



[10] 




[11] 



CHj [08] 



[^tl 2] 




Htl 3] 



[^bi4] 



[12J 




[131 



litis] 





[15] 



Htiei 



[M] 




[16] 
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[0039] m=Fm^nmt ^mtcoM-^mi. mmi: 

l^. mtii. Ms. Ca, Li, Cs. A 1 , m^mf 

[0040] :^^mizm\'^(>iii>^timmizm^^ 

(#^^2 - 2 4 7 2 7 8-^^^, - 1 

776 5^^$g) . ^-^oymmUi. 'Ji^ry^^uy 
i^^ymmi^. ^^juymmi^ masses- 2 gas 
9 . ifc. ^mmmim (it^¥8-2 98 

186. ^MV9-2 68 2 84#^f8) ^Tyhy-iz 
y^'it'^m (^ffl¥9-1 5 764 3-^^f8, ^IBT9 
-2 6 828 3-^i2)rlg, ?#IB¥1 0-7 2 58 1-^i^ 
m . ^i-^ U H V^^f!|s (1tgff^5 - 7 0 7 7 3^^ 

[ 0 0 4 1 ] i.m=F<r)mmii. jEK^njimmm 

l>Zi^-t^m'\imoi,(DXhK). 4. 5eVJiLhtf0tt 

( I TO) , mm (NESA) . ^mfimfi^tih, 
mmiim^zm^^ix^\>^f}K Mi>^mizii-( yi^^j^. r 

-'J^-^A-^^, T)VS.-'^J^-X:^y-J^M.-^)^^ 

j^-^^. ■?i^^-i^^j^-m-^^mi:mmx^h, 
[00421 :^^B^^E LmT<^^mcr)m&ijmii 
mzm^^ixr. 'j^mco:tjm^m'MmiKX'^^. 
{f, M^mm, ^Tmmmm (mbe&) h^^^^m 
mizm*^Lfzmm<r>y' ^ y\fyym. :^yfyzi-^^y 

[0043] 

immn mr. ^mM<Dmmmiz-y\^xmmizmm- 



m2l,Z^.tfz, :^'yxmm2 0 0±izlTOi:X^^y^' 
'Jy-Z^zX-yXi^-V mKtl^ 2 0 Q/DtC^ ^ J: d 
ML, 11^2 0 IfcL/;:. -e<0±fcS iOS-^^^^ 
tCT 5 0 n mJg^LTtf^, Km&/fX.:c -/^yy^<fi 

v\ s i o*><i,:5ri.[Hi*fi&?2 0 2 {mmmm) 

Lfz. [Utfff&^Ji, tr-v^7 0 0nm. y^y/X^- 
X=l : 1 i:L7t. 

[0044] ^<7)±.\,z^WM20 3 t L.TmT<7)3S$: 

j^figL^c. ^rismmmt lx . it-^ c 0 3 ] 

^^mi,ZX 5 0 nm^t^, <Ji:tC, ^Mt LXit 

c 1 1 ] iMt^mm^zx 6 0 nmmf&Lr.z. <x 

LXit^ [16] i: 
ISlFiaL^2 : lT'«2^«&CTftl^«L^cMS:4 0 

0 nmJg^L/c, 

[0045] ^crtm. mm2 04 1 LX'7yA-i^^j>.- 
Wi-^^immi&mti 0 : ix^^mm^zx^mmL 

tM^ 1 5 0 nmJgBgLT*«lE L^-?«rf^S8t;t. CI 
cOS^tC 5 m A/ c m 2 OiSsSmE?- EPJD tTt t Cl -5> . 
3 7 2c d/m^<7^miUfnh1Xfz. TmcMmtit^ 

[0046] ( imm ) ^itwiizi^h^h^mE Lmi- 

(7)Br®ia^ia3{c^L-7t. ^yxmm3 0 0±(,zno 
i:X.y^'yi$'V yyi,zii ■oX>—VmXi)^2 0 Q/DCC^ 
-Sid mil 111130 It L/^. 

[0047] -e«o±(3^sie3 0 2 i: Lxvxr<r>3mi 
mwLLfc, t^mmmmt ut, -ft-^ii?!) [ 0 3 ] &x 

■^^^O [ 1 1 ] Sr*^«}StcT6 0 nmB^Lfc. 

^^^^MJli: L-C-fC^ [16] t^V^^'^^M.^ 
mmm.it2 : lT-SES^«&t=Tft^«L;^cllSr4 0 
0 nmJI^^Li^c, 

[0048] ^cr>'ik. ^fl§3 0 3 i: tT v^/^^^i/'^jU- 
^-^^&gg^ilJgJt 1 0 : ix'^^mm\>zx^mML 

fcHS: 1 5 0 nmJ^figLTW«E LSg-^Sr-f^iSt^c. CI 

ic 5 m A/ c m 2 Oitgf[«E?r6PjD LJt t d , 
14 3c A/m^CO^iimhiXfz, 

[0049] ( mmm2'^8 ) m.=mmm(r>]m^^ i 

^IcLT^r^ELS^^f^S^Lfc. ^iX<^c7)«^^iC5m 
A/ c ni2 OiS§il«iE$r EpjP Lfc t # cO^BtWJSS: « 1 

[0050] 
[1^1 ] 
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2 


5 0 n m 


16 8c dym^ 


3 


7 0 n m 


15 9c d/m^ 


4 


1 0 0 nm 


3 12c d/^m^ 


5 


15 0 nm 


3 6 0 c d/m* 


6 


0 0 n rn 


4 0 5 c d/m* 


7 


7 0 0 nm 


3 9 6 c d/m^ 


8 


1 Mm 


3 8 1c d/m^ 



[005 1] (l|]StPJ9) S i O<5O>'N-^'-:^$r04C^ 

^4 0 ox'TTiLtzXoifzmn^-^i^-y hiz^^x^^h, 2 
i>:7c<7)ElifflS^fi, m:fj\^. «t:*ri6ii:tfce-y^7 0 0 

m A/ cm^OieSimffSrEPJPL/vri: 4 8 9 c d 

(0052] ( mmm i o ) :$:mmmizmi7?>w^E l 
^zbizx-ox. ismmmmt^^mmi. 3um<Di 

TOM5 0 1 ^m^Ltz. ^c7)±(cs i OSr*2S^«S 

S i 0*^<^^&lp]t>f1t^5 0 2^J^B£L7t, tUifftS 
^{i:, e<y^7 0 0nm. ^^>/X^—X= \ : It 

[0053] ^a)±.t,z-^mm 503t tTlilT02ii* 

m^Ltz. ti'jEmmmt lx. it-^m c o 3 ] 
^m-mzxeo nmmi&Lfz. <xiz. m^mt txit 
■^miiii in^mmi,zx8o nmmm.Lfz. 
[0 0 54] ixiz^ mm50 4tLX'?i^^-i^^M,-m 



^^sr^«iiJKJt 1 0 : ix'M^mmizx^mmLf^z 
m^i 50nmm^Lx^mEi.m=F^iffS.tfz, 

S^fc5mA/cm2c0iag[EmESrEPJPLJti:C:5, 2 
8 7c d/m2<0%3t*«#^.iX!t. 
[0055] (||*fef?lj 1 1 ) ^tmnzi^h^^E L 

«^<oiiiffiEi2ria 5 L?t . mm\ lot mmiz lx 

I TO. SiOSrmtfc. '?-<7)J::{c:g-i|Jl5 0 3i:L 

TOTc03Ji^ffMU;^Co ^-TiETLteiMJi^Lr. -ft-^ 
!t^!I [ 0 3 ] i:mmmmmi^zx 5 0 nmffMt^v:. 

U-C^k-^iH!) [11] $:*^«<£IC-C 6 0 n m 

m^Lti, mz^ f^^mmmt txit-^m c i e ] 

[ 0 0 5 6 ] ^fii5 0 4 i: LX-^^^^i^f^M,-® 

^^^mmmmitio ■. ix-M^mmizx^mmttz 
mf-izsmAycm^commMEE^mmLtztz^. s 



6 8c d/m2co|63t*if#^>ixfv:, 
[00 57] (Slift0IJl 2) *||Jfi0IIt:^^5-g,it«8EL 

S^(^Br®llS-ia5(c^L7t, Sl*fit?l|l Oi:[5l«tctT 

>!f^:^mm.5oo±izMmmmmt^j:i>mff.i. sum 

<r>iromt:m^ti:i. ■^<7)±.l,z. iTOS-^^N-.y^'U 

[0058] -?-«0±l;SiOSrK^«?fetcT5 0nm 
0«L/v:f^. ^fEtt;i?xx-yf->'^^^fVK S i 0*»^> 

OOnm. 5^>-/X'^-X=l : ItLtz. 
[00 5 9] -?-O±(CWSil5 0 3i:LTmT«2«$: 

jg^t^. t-riEimmmt lx . [ o 3 ] srK 

^«ffitCT5 0 nmJ^^LAc, mz. ^MtLXit 
^[11] iM^mmiZX 6 Onmm^Lfz. <1K 

iz. m.^j^mmmt vx-tt^ [ 1 6] 

mm^mit2 ■. ix'M^^mzxmmmttz^^Ao 

0 nmm&Ltl, 

[0060] mz, |^«6504i: LTv^^^i^'^A-IB 

-^^irmmmmiti 0 : ix-n^mmmizx^mLtz 

M^l 50nmmLT*SIEL#-?^f^^L/c. ^c?) 
*^tc5mA/cm2c7)iSgijmJEESrEnJDL.;tJ:C:^. 4 
18c d/m20|^7&«tf /i>iXit. 

[006 1 ] mmm 1 3 ) ^^mmm^zi^h^^mE l 

*^<7)Bf®0$rll6(CS^L/o, T i (i-OC3H7)4 

-hizx-ox^Lfzm. ^mitm't^ztt,zj:r>x. 

[006 2] I TO^;:^>'N--y^'J>'^{Ci:oTi^ 

-hffiSi*>'2 0f2/ntc^|.J;ami^L. I®li6 0 2 
b Lfz. ^(D±iZS i O^M^mmiZX 5 0 nm»^ 
L/if^. ^JS1^;<fXX>y^y^^2:^TV\ S i 0*^^>^^ 
tlIff1&?6 0 3SrJ^«L7t, IlIt)ftS^(i. lf>y^7 0 0 
nm, >-/X-^-X= 1 : 1 i: L^C, 

[0063] -ecOitcWae 6 0 4 i: L-CtiTiO 2 Ji2: 
J^^Ui^c. *-f SEfL^i^i: LT . -fk-^ [03]^* 
^mmi^ZX 5 0 nmJK^t^C. iJCtC, LXit 

iM^mmi,zX 6 Onmm^Ltc. <!k 
fc. VXit^ [16] i:Vi/;t-i^'>A$r 
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[00 641 f^eo^hLx-^y^^i^^A-m 

M^l 50nmJgfigL.-C*rSIEL«^^f^figL^C. CO 
«-?tc5mA/cm2coa:8£«£ESrEpjDt;ti:C:^, 4 
3 1c d/m2c7)^*qt<i,ix3t, 

[0065] (mm 1 4 ) *5IMW:fI;bi.^ilE L 

>'««±t-f>y^8 0 0 nm. 7 >'/^'<.-;^ = 1 : 
1 , 5 0 nm<!0lllSf*S^<7)ys-^'->' (08 ) SrJg^ 

[0066]iJ:tC, ITO^X>'N"y^'jyj/(Cj:oTi^ 
-hffitit*^'2 0Q/a:^i.cfc^l;^L. Ilfii7 0 2 
iL t/v:, -?-cO±tcW«®7 0 3 i: LX]V.T<r>2m^m^ 

tfz. t-nEiimmmt tx . -it-^m [ o 3 ] 

[11] 6 0 nmm^Lfc. mz. M 

'i'mmmb tx^t^ c 1 6 ] t-^y^^^i^^j^^rmmm. 
mit2 : ixM^mmmizximmuimAoonm 

[ 0 0 6 7 ] {Jijfc, ^fii7 0 4 i: LTV:?^^^^"^A-m 

-^^^^«jssjti 0 : ixM:^mmmi>zximmLt: 

mil5 0nmm^tX^El^m^i:i¥^Uz. Z<7) 
m'=f-iZ5mAXcm^cr)m.mMEim\iLtitZ^. 3 
9 9c d/m2cO^^*^1#<^iX7t. 
[0068] (^S4^J 1 5 ) *ll)!ifi^JlCf^i?^:S-«IE L 
*^<^Bt®I1&I19(C^L/c. Ti (i-OCaHy), 

m) ^mmL. ^hi,zs i Ozcom-^ (¥i^sfi2 8 

Onm) S::»-«:$-ti:T. C:ix^;<r7X«^9 0 Oifcr 

J: -5 T . s i o 2 com^m^^WL L tzm-it^ ^ 9 o 

lS-?^fiicL?^c, -?-(7)±tcS4.tc|l*S^Jl 3h|5l«{cL-C 
^®W*Jii:=5rSI^0. 9^tmO|g^k^^'y®9 0 2 

[0 0 6 9] <XtC. ITOSr;^>'N-'y^y>-^{Cj;-:>-C^ 
-h«fii7&S2 0Q/DtC'5rSJ:dlcj^t. I1S9 0 3 

t Lfz, ^C0±l,Z^mm9 0 4 b tTOTc7)2iiS:?^fiK 

uc. t-TiEnMmmb lx . it-^ [03] 

[11] ^M^mmmiTzxeo nmm^tfz, mz. m 
^m^^mt Lxit^^ [16] t'^y^^iy^M.^mmm 
jKJt2 : ixM^mmmzxi^mmLrzmi:4oonm 



[0070] mm9 05 1 lx-^-za-i^^m.-^ 
-^s-nj^iSi^i 0 : ix'^mmmmizx^^vtz 

^^1 50nmJg{S;tT^^EL«^&f^^L-t, CCO 
«^tC5mA/cm2c7)iSgriH£E$:EnjDLyt:i:C^. 3 
9 1c d/m2<0^*>'#^>ixfv:. 

[007 1 ] (^^g^J 1 6 ) S i Oi}-t:.ti:^mm^^ 
121 Otc^L/iJ: a:5:2<^;7cc7)>'^°:^'-yt LfvimHi. 
USS^Jl 3i:|5l«{cLT^ELS^^f^fi£L^v:. Si 
Otil OOOT-^LfcidtCH^IV^h'-y htC^oTV^ 
-1.. 2<J:7n<7)[lISftS^{i. m)j\p\. «t:ft-[fl]i: t{^b••yf• 
7 0 0 nm. ^'f y/X^—X^ 1 : lb Ltz. <IC0* 
?^lC5mA/cm2<om8£«BESrEpjDLJti:C:-5), 44 
5 c d/m2«|&5t*«f#^>iXJt. 

[0072] 

{Wm^m m:MmLtzbi5^. ^^m\.zXix\tM 

cr)^-nm^zxixi.mm^<ni^E Lfi-^tr^tcisjt 

[lai ] *«EL*^co»iMiaT'ft?.. 
[02 ] 2^5&BJ^^^i5i.*filEL*^c7)-fi?lJolfrffla•c* 
^)•s•. 

[03] it!K^j60W«ELfgi^cOff®a-C'*>€.. 
[04] 2ts:|%Bfltr-(Ii5SllIJ;f1^/N':5'->'T$)^. 
[05 ] 2|s:5^BHtCfIip4^ff«ELS^CO-^JCOKffl0T' 

[06 ] 2|s:5|Hflfc#*.i.*ffi|E LS^<7)-MOiffffi0T- 

[07 ] 2|s:56B^fc^45a*lilE L*-7-<7)-^Ol!rffi0-C 

SI'S 0 

[08] uy'^j:^mzm^^hmmmm^m^Ltzm.(r) 
im<r>mmmx'hh. 

{^91 ^%mz^ijhwm\^n=f<^~m<mmmx' 

$>•§> » 

[010] ^mn\>zghhhm\^'=f-^'^i'-yx'hh. 



10 0 




10 1 




102 




200 




20 1 


mm 


202 


S i O 


203 




2 04 


mm 


300 




30 1 


mm 


302 




3 0 3 


mm 


400 


S i O 



(aO) )01-230069 (P2001-230069A) 



500 




70 1 mitf-i^ym 


50 1 


iTom 


70 2 ITOM 


502 


S i O 


703 mim 


503 




7 04 mm 


504 




9 00 /f^xmm 


600 




9 0 1 s i O2tf0gjt>'h«^*BiL7ti!'fk^^ >m 


60 1 




90 2 mit^^ym 


602 




90 3 ITOM 


603 


S i O 


904 


604 


mas 


905 ^ 


60 5 




1000 S iO 


700 







[112] 




[1133 

[114] 



303 




? sra Bas__QB s 



[05] 



[061 



(tLl) )01-230069 (P2001-230069A) 



[07] [08] 




mmmm ma m 



(72) mi 

^«b^ess:tb7#i-§- B^m^m 

F:?-A(##) 3K007 AB03 AB18 CAOl CBOl DAOl 
DB03 EA04 EBOO FAOl 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective ima]5es withiTi: this^documcnt'are^^ accurate representations of the 
original documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

^"^^LACK BORDERS 

' IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
ADED TEXT OR DRAWING 
BLURED OR ILLEGIBLE TEXT OR DRAWING 
■ ^J^SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S)OREXHffiIT(S)SUBMrrrEDAREP0pRQUALrrY 
d OTHER: ' • 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the BFW Image Problem Mailbox 




